Glucose reintroduction triggers the activation of Nrf2 during experimental ischemia reperfusion.
Reperfusion results in a rapid reintroduction of oxygen, glucose, and other restricted components to an ischemic tissue. It brings with it not only the necessary components for cell survival but also a burst of oxidative stress and cellular damage. In this study, our primary aims were to investigate glucose as a determining factor for the activation of the transcription factor NF-E2-related factor 2 (Nrf2) upon reperfusion and the expression of downstream anti-oxidant NADPH-dependent reductases. Exposure of renal epithelial HK-2 cells to oxygen and glucose reintroduction after depletion resulted in an increase in nuclear translocation of Nrf2 protein in a manner dependent upon glucose. This activation and the induction of the Nrf2-dependent gene NAD(P)H dehydrogenase, quinone 1 (NQO1) was observed to be maximum at a concentration of 5 mM glucose. Microarray analysis of mRNA from siRNA targeted cells under these conditions revealed the Nrf2-dependent expression of NADPH-dependent reductase enzymes NQO1, Aldo-keto reductase family 1, members C1-3 and dehydrogenase/reductase (SDR family) member 2 (DHRS2), all genes demonstrated to protect against oxidative stress-mediated cellular injury. In addition, NQO1 and DHRS2 mRNA levels were specifically upregulated on glucose reintroduction and were also increased in an in vivo ischemia reperfusion injury model of murine renal pedicle clamping. In conclusion, we demonstrate that glucose reintroduction after depletion activates Nrf2 and Nrf2 regulated NADPH-dependent reductase expression. We suggest these findings represent a previously unreported mechanism for the activation of Nrf2 as a cytoprotective pathway in IRI.